WORLD rNTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

B32B 7/02, 29/00, D21H 27/38, 27/08, 
B65D 81/00 



Al 



(11) International Publication Number: WO 97/04956 

(43) International Publication Date: 13 February 1997 (13.02.97) 



(21) International Application Number: PCT/GB96V01839 

(22) International Filing Date: 29 July 1996 (29.07.96) 



(30) Priority Data: 
9515617.0 
9523162.7 



29 July 1995 (29.07.95) 

13 November 1995 (13.11.95) 



GB 
GB 



(71) Applicant (for all designated States except US): J.R. CROMP- 

TON LIMITED [GB/GB]; Elton House, Wellington Street, 
Bury, Lancashire BL8 2AS (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GBUR, Ivan (GB/GB]; 
17 Cloister Drive, Darwen, Lancashire BB3 3JX (GB). 
TOMKINSON, Brian [GB/GB]; The Barne. 17 Oaks 
Lane, Bradshaw, Bolton BL2 3BR (GB). ALSTON, 
Joyce [GB/GB]; 7 Muirfield Close, Hopwood, Heywood, 
Lancashire, OLIO 2DS (GB). 

(74) Agent: ATKINSON, Peter, Birch; Marks & Clerk, Sussex 
House, 83-85 Mosley Street, Manchester M2 3LG (GB). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, HU, 
IL, IS, JP, KE, KG, KP, KR, KZ, LK f LR, LS, LT, LU, LV, 
MD. MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU. 
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK. ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: POROUS WEB MATERIAL 



(57) Abstract 

A fibrous porous web material of the non-heat seal type having a basis weight of 9 to 18 g m' 2 and comprises a first layer and a 
second layer juxtaposed thereto wherein the second layer has a smaller pore size than the first layer. The paper is useful for producing 
beverage infusion bags (e.g. teabags) from which there is minimal passage of fine particles from the bags into their packaging. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cdte d'lvoirr 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


SZ 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


Fl 


Finland 


ML 


Mali 


US 


United Stales of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/04956 



PCT/GB96/01839 



1 

PORO US W EB MATERIAL 

The present invention relates to a fibrous, porous web material of the non-heat 
seal type intended for use particularly, but not exclusively, for the production of 
infusion sachets for brewing beverages such as tea, coffee and the like. 

Infusion sachets for brewing beverages (e.g. so called teabags and coffee bags) 
are generally produced from either "heat seal" or "non-heat seal" fibrous porous web 
materia] (hereinafter also referred to as paper for convenience). Heat seal paper 
generally comprises two layers. One of these two layers includes fusible polymeric 
fibres which allow two layers of the paper to be heat sealed together in the production 
of infusion bags. The other layer is present as an insulation layer to prevent polymer 
(in the other layer) sticking to heated dies during conversion of the paper to produce 
an infusion sachet. In contrast, a non-heat seal paper (which normally has a basis 
weight in the range of 9 to 18 g m" 2 and typically about 12.3 g m~ 2 ) is generally 
comprised of a single layer comprised of vegetable fibres which does not incorporate 
fusible polymeric fibres. Thus, as its name suggests, non-heat seal paper cannot be 
heat sealed to itself. Infusion bags are produced from such paper by crimping or 
otherwise mechanically securing two layers of the paper together. 

There is however a problem in some areas with conventional non-heat seal 
papers for use in the production of teabags in that fine tea dust (resulting from 
interaction of tea leaves during processing thereof) or fine particles of tea have a 
tendency to pass thorough the paper to the outside of the teabag. Since teabags are 
generally packaged in boxes or other types of "outer" packaging, the fine tea particles 
or dust are "loose" in the packaging and this is undesirable from the aesthetic 
viewpoint. 

One possibility for overcoming this problem would be to increase the 
percentage of finer fibres (preferably hardwood fibres) in the stock from which the 
single ply paper is produced. This would result in a paper with smaller pores thus 
reducing the amount of fine tea or tea dust which can pass through the paper. 
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The increase of hardwood fibres or other short fibres in the single layer to 
achieve the required pore size distribution would, however, affect overall paper 
strength to the extent that the paper would not have sufficient strength for 
manufacture into infusion bags, A further disadvantage which would be associated 
with the use of hardwood fibres in the layer would be the incidence of pin-hole 
generation through air entrainment. 

A further disadvantage of conventional non-heat sealpaper is that it is difficult 
to provide a pattern in the paper using conventional methods. The patterns which are 
desired are those which can readily be produced in papers of the "heat seal" type. 
Such patterns may comprise a matrix of perforations which are formed through the 
web and which are intended to allow the passage of water therethrough. Alternatively 
the pattern may be either a logo or other marking indicating the manufacture of either 
the paper or infusion sachets prepared therefrom. 

Such perforations are generally formed in heat seal paper by one of two 
methods. Firstly the perforations may be formed by a pattern of projections (known 
as knuckles) on the wire on which the fibrous suspension (used for producing the 
paper) is produced during the "wet laying" operation. Secondly the pattern may be 
formed in the web by fluid jets, e.g. using a PERFOJET apparatus. 

Non-heat seal paper is generally comprised of a single layer (as indicated 
above) and typically has a basis weight of 12.3 g m" 2 ' The patterning methods 
discussed above cannot generally be used for such non-heat seal paper. Thus, if the 
paper is formed on a wire provided with knuckles, the paper cannot be easily released 
from the wire. This is believed to be due to the fact that the cellulosic fibres of the 
paper are more cohesive because of their greater contact with the wire and their 
wetness (and as such are therefore more difficult to release) than the cylindrical 
synthetic fibres in heat seal paper. If a liquid jet is used to pattern such a non-heat 
seal paper, the resultant material is too "open" as the jet would 'strike through' the 
single layer and would allow beverage precursor material (e.g. tea leaves) to pass 
through the paper. 
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It is therefore an object of the present invention to obviate or mitigate the 
above mentioned disadvantages. 

♦ 

According to the first aspect of the present invention there is provided a 
* fibrous, porous web material of the non-heat seal type having a basis weight of 9 to 18 

g m' 2 and comprising a first layer and a second layer juxtaposed thereto wherein the 
second layer has a smaller pore size then the first layer. 

According to the second aspect of the present invention there is provided a 
beverage infusion bag comprising a beverage precursor material enclosed within a 
sachet formed of a material in accordance with the first aspect of the invention. 

In the web material of the first aspect of the invention, the second layer has a 
smaller pore size than the first layer. The material is such that it is capable of 
preventing or inhibiting passage therethrough of fine particles of a beverage precursor 
material (e.g. tea leaves) and such that it has the required strength for conversion to 
beverage infusion bags. The invention thus provides a non-heat seal paper which may 
be converted to tea bags from which there is minimal passage of fine particles from 
bags into their packaging. 

Obviously the reduction in porosity as provided by the second layer is not so 
high as to prevent passage of water through the material during infusion of the 
beverage. 

The material of the invention also has the advantage that it may be patterned 
by means of a fluid jet, as detailed more fully below. 

The material of the invention preferably has a basis weight of 9 to 15 g m , 
more preferably 9 to 14 g m" 2 , even more preferably 11 to 13 g m" 2 , and most 
preferably 12 to 13 g m 2 . Typically the basis weight will be 12.3 to 12.4 g m" 2 . 

The material of the invention may be produced in accordance with a third 
aspect of the invention by wet laying the first layer and, whilst draining water 
therefrom, laying the second layer on top of the first layer. This "two stage" 
production method has an advantage in that any voids in the first layer caused by air- 
entrainment will be filled (as a result of drainage through the voids) by the fibres of 
the second layer. Thus the size of the voids is reduced, contributing to the overall 
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reduced porosity of the web. There is the further advantage of the "two stage" process 
in that for a material of a particular basis weight it allows an increased speed of 
production as compared to the production of a single layer materia] of the same basis 
weight. 

The second layer may be produced in a number of ways to ensure that it has a 
pore size lower than the first layer. In a preferred embodiment of the invention, the 
second layer is produced from fibres (e.g. hardwood fibres) which are shorter and 
finer than the fibres (e.g. vegetable fibres) of the first layer. Alternatively, it is 
possible for the second layer to comprise fibres which are coarser than those of the 
first layer and to be used in an amount such as to provide a highly tortuous path along 
which a particle would need to pass to traverse the second layer. It is this highly 
tortuous path which provides the required small pore size. 

As indicated, it is preferred that the majority of the fibres from which the 
second layer is formed have a mean cross-sectional size and/or length less than those 
of the first layer. 

Preferably the fibres in the second layer provide 30 to 50% by weight of the 
total weight of the web material. In a preferred material in accordance with the 
invention, the first layer comprises vegetable fibres and the second layer comprises 
hardwood fibres. 

The hardwood fibres of the second layer may for example comprise 10% to 
50%, preferably 20% to 40%, by weight of the total weight of the web material. The 
hardwood fibres preferably have a length of 0.4mm to 2.5mm and may for example 
have a mean length of about 0.8mm. The fibre width may be 10 to 25 microns with a 
mean of about 14 microns. Hardwood fibres are finer and shorter than softwood 
fibres. Examples of hardwood fibres which may be used include birch, beech and 
eucalypt. If desired, the second layer may comprise of Softwood, Sisal and/or Jute or 
man made fibres as part of the fibre components of the layer. 

Although it is preferred that the second layer comprises hardwood fibres, it is 
possible for the second layer to be comprised of other fibre types. 
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Preferably the vegetable fibres of the first layer provide 50% to 90%, more 
preferably 50% to 70%, by weight of the web material. These fibres will generally 
have a length of 0.8mm to 9mm and may for example have a mean length of about 
i 4.3mm. A suitable vegetable fibre is Manila (Abaca). 

If desired, the first layer may comprise Sisal and/or Jute as part of the 
vegetable fibre component of the layer. It may also be possible to produce a similar 
material with man made fibres, although the preferred way would be as described 
above. 

If desired, a proportion of the vegetable fibres of the first layer may be 
replaced by softwood fibres. Preferably the amount of softwood fibres does not 
exceed 75% by weight of the first layer. Softwood fibres are long, flat ribbon-like 
fibres which are readily distinguished by a person skilled in the art from vegetable 
fibres and hardwood fibres. The softwood fibres may have a length of 0.8mm to 5mm 
and a width of 12 to 60 microns. Typical means of these values are 3.8mm and 29 
microns respectively. The softwood fibres may for example be obtained from spruce, 
pine, cedar, western hemlock, fir or redwood. 

It is preferred that the web material of the invention has a thickness in the 
range of 30- lOOjam more typically in the region of 40 - 60\im. 

It should be appreciated that the invention also covers papers comprising three 
or more layers. Thus, it is possible in accordance with the invention to produce a 
paper having a central layer comprised of softwood fibres sandwiched between an 
outer layer comprised of Manila fibres and another outer layer comprised of hardwood 
fibres. The layer comprised of hardwood fibres would have the smallest pore size 
whereas the layer comprised of Manila fibres may have a larger pore size than the 
layer comprised of softwood fibres or vice versa. This construction may be modified 
so that the layer comprised of Manila fibres is the central layer and the layer 
comprised of softwood fibres forms an outer layer. 

As indicated above, the material in accordance with the invention may be 
patterned by means of fluid jets during the paper forming step on the papermaking 
fabric or wire. 
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If the material comprises only two layers and the fibres of the second layer are 
shorter and finer than those of the first layer then the pattern is formed in the second 
layer of the material, i.e. that layer having the smaller pores. This is an important 
feature since the shorter fibres (of the second layer) provide good pattern definition 
because of their lower cohesiveness and greater ease of movement than the longer 
fibres of the first layer which provide strength during processing. 

The ability to provide patterns in non-heat seal papers is an important aspect of 
the present invention in its own right and therefore in accordance with a fourth aspect 
of the invention there is provided a method of producing a patterned paper of the non- 
heat seal type comprising wet laying a first fibrous layer and subsequently a second 
layer thereon, and forming a pattern in the wet laid web during the paper forming step 
whilst the web is on the papermaking fabric or wire by means of fluid jets. 

The fluid jets are preferably liquid jets, e.g. water jets. The pattern may be 
formed whilst the paper is on the wire by means of a patterning station which is 
comprised of a rotary hollow cylinder having perforations (defining the required 
pattern) in the wall thereof and means for directing a fluid radially outwardly through 
the perforations in the cylinder to form the pattern in the web. The liquid pressure is 
preferably 1-8 bar, more preferably 3-4 bar. The pattern may be formed using a 
PERFOJET apparatus. 

A method of producing a web material in accordance with the invention will 
be described with reference to the accompanying drawing. 

The web material is formed from two fibrous stocks. One stock (for forming 
the first layer) comprises vegetable fibres (and optionally other fibre types, e.g. 
softwood fibres) and the other stock (for forming the second layer) comprises 
hardwood fibres (and optionally other fibre types). 

Typically the process for production of this paper is as follows:- 

As shown in the drawing, the stock for forming the first layer 1 is laid onto a 
continuously moving paper forming fabric 2 from a head box 3. Water is withdrawn 
as shown by the arrows 4 and the second layer 5 is subsequently laid down from a 
further head box 6. 
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A pattern is formed at a patterning station 7 comprised of a rotary perforated 
cylinder 8 within which is located a spray-head 9 for providing liquid (preferably 
water) jets, which are directed through the perforations in cylinder 8. It is these 
perforations which provide the desired pattern. A suction box 10 serves to remove 
water from the web. 

The liquid jet pressure is preferably 3-4 bars which causes perforations to be 
formed in the layer 2. There is no substantial perforation of layer 1 . 

Layer 5 is the one having the smaller pore size and is formed from shorter 
fibres than used for layer 1 . 

The web may be passed around steam heat drying cylinders (not shown) or 
other drying means (e.g. gas heated through dryers) and may be subjected to further 
impregnation with additive at a size press (not shown). Wet or dry strength agents 
. may be added either in the head box or the size press. 

Other machine configurations could also be used. 

Papers having the three layer construction may be produced using an apparatus 
of the type illustrated in the drawing modified by the inclusion of a third head box. 
The invention is illustrated by the following non-limiting Example. 

Exa mple 

A paper having a basis weight of 12.3 g m* 2 was prepared using the procedure 
shown in the drawing by wet laying a first (base) layer of vegetable fibres combined 
with softwood and a second (top) layer of hardwood fibres which comprised 25% by 
weight of the total weight of the material. 

Tests were conducted on the material obtained to determine how effective it 
was at preventing the percolation therethrough of fine sand. The sand dust percolation 
was determined as the percent by weight of a sample of sand having a particle size in 
the range 106-150 jam which would pass through the paper in a standard test which 
involves vibrating a horizontally disposed sample of the paper on which the sand is 
located. 
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As a result of the test, less than 10% of the sand was found to have passed 
through the papers. This compares with a value of 35-50% obtained using a 
conventional non-heat seal paper sold in the industry. 

Thus the material of the invention is superior to prior art materials for use in 
producing beverage infusion bags (e.g. tea bags) to prevent dust therein passing 
outwardly through the paper. 
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CLAIM S 

1 . A fibrous, porous web material of the non-heat seal type having a basis weight 
of 9 to 18 g m" 2 and comprising a first layer and a second layer juxtaposed thereto 
wherein the second layer has a smaller pore size than the first layer. 



2. A method as claimed in claim 1 having a basis weight of 9 to 1 5 g m~ 2 . 



3. A material as claimed in claim 2 having a basis weight of 9 to 14 g m" 2 . 



4. A material as claimed in claim 3 having a basis weight of 1 1 to 13 g m" 2 . 



5. A material as claimed in claim 4 having a basis weight of 12 to 1 3 g m" 2 . 



6. A material as claimed in any one of claims 1 to 5 wherein the majority of the 
fibres of the second layer are finer than the majority of the fibres of the first layer. 

7. A material as claimed in any one of claims 1 to 5 wherein the first layer 
comprises vegetable fibres. 

8. A material as claimed in claim 7 wherein the first layer comprises vegetable 
fibres in an amount to provide 50% to 90% by weight of the web material. 

9. A material as claimed in claim 8 wherein the vegetable fibres of the first layer 
provide 50% to 70% by weight of the web material. 

3 0. A material as claimed in any one of claims 7 to 9 wherein the vegetable fibres 
have a length of 0.8mm to 9mm. 
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11. A material as claimed in any one of claims 7 to 10 wherein the vegetable fibre 
is Manila. 

12. A material as claimed in any one of claims 7 to 1 1 wherein the first layer also 
incorporates softwood fibres. 

13. A material as claimed in claim 12 wherein the softwood fibres have a length of 
0.8mm to 6mm. 

14. A material as claimed in claim 12 or 13 wherein the softwood fibres are of 
spruce, pine, cedar, western hemlock, fir or redwood. 

15. A material as claimed in any one of claims 1 to 14 wherein the second layer 
comprises hardwood fibres. 

16. A material as claimed in claim 15 wherein the hardwood fibres have a length 
of 0.4mm to 2.5mm. 

17. A material as claimed in claim 15 or 16 wherein the hardwood fibres are of 
birch, beech or eucalypt. 

18. A material as claimed in any one of claims 15 to 17 wherein the hardwood 
fibres of the second layer comprise 3 0% to 50% by weight of the total weight of the 
web material. 

19. A material as claimed in claim 18 wherein the hardwood fibres of the second 
layer comprise 20% to 40% by weight of the total weight of the web material. 

20. A material as claimed in any one of claims 1 to 19 which comprises three or 
more layers. 
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21. A material as claimed in any one of claims 1 to 20 having a thickness of less 
than 100 fim. 

22. A material as claimed in any one of claims 1 to 21 wherein a layer of the 
material has a pattern formed therein by means of fluid jets. 

23. A material as claimed in claim 22 comprised of two layers and wherein the 
pattern is formed in the layer having the smaller pore size. 

24. A material as claimed in claim 23 comprised of three or more layers and 
wherein the pattern is formed in either of the outer layers. 

25. A beverage infusion bag comprising a beverage precursor material enclosed 
within a sachet formed of a material as claimed in any one of claims 1 to 23. 

26. A method of producing a material as claimed in any one of claims 1 to 22 
wherein the layers are successively wet-laid onto a paper -forming fabric or wire. 

27. A method as claimed in claim 26 additionally comprising the step of forming 
a pattern in one of the layers by means of fluid jets. 

28. A method of producing a patterned paper of the non-heat seal type comprising 
wet laying a first fibrous layer and subsequently a second layer thereon, and forming a 
pattern in the wet laid web during the paper forming step whilst the web is on the 
papermaking fabric or wire by means of fluid jets. 

29. A method as claimed in claim 27 or 28 wherein the fluid is liquid. 



30. 



A method as claimed in claim 29 wherein the liquid pressure is 1 to 8 bars. 
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31. A method as claimed in claim 30 wherein the liquid pressure is 3 to 4 bars. 

32. A method as claimed in any one of claims 27 to 31 wherein the pattern is 
formed whilst the paper is on the wire by means of a patterning station which is 
comprised of a rotary hollow cylinder having perforations defining the require pattern 
in the wall thereof and means for directing a fluid radially outwardly through the 
perforations in the cylinder to form the pattern in the web. 
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